John Hancock Tower, Boston Massachusetts in the U.S. has the dual tuned mass damper system with two 300 ton mass blocks.
Citicorp Center, New York City in the U.S. has actively controlled tuned mass damper system with 373 ton concrete mass block.
These two tuned mass damper systems are designed to surpress first mode response of the high-rise buildings due to wind oscillations (3). Earthquake response of multistory structures is also governed by the first mode, and for a building having a fundamental period similar to that of the ground motion, high response amplitudes will develop. For these cases, addition of a TMD to the structure is expected to make significant reduction of the response.
This paper presents several numerical examples of earthquake response of high rise building models with (and without) a TMD to examine the feasibility of the system. Fig. 1 shows a schematic representation of a multistory structure equipped with a TMD on the top of the building; u denotes the ground displacement, and ui denotes the displacement of mass mi (storyg "i" ) relative to the ground. If displacement response of a TMD relative to the ground is minimized, the spring attached to the TMD always acts to suppress earthquake response of a main building.
For the numerical analysis in this paper, a 15-story frame building is idealized as a shear beam structure, considering one degree-of-freedom per floor as shown in Fig. 2 The effective mass of the second mode (0.337) is found larger than that of the first mode (0.302). Hence the second mode in which the TMD and a main building is moving toward the opposite direction is expected to be predominant to suppress earthquake response of a main structure.
From this investigation, TMD systems seem to be effective in reducing earthquake response of structures in resonant conditions (narrow-banded ground motion combined with structures having similar natural periods). Great reduction of response is achieved even with small TMD sizes.
When wide-banded records are used, TMD systems are found to be less effective.
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